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(54) SPECIFIC SOUND SIGNAL DETECTION METHOD, SIGNAL DETECTION DEVICE, SIGNAL DETECTION 
PROGRAM, AND RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a specific sound signal detecting 
method capable of detecting a section including a specific sound signal 
at a higher speed. 

SOLUTION: The method includes a spectrum division stage of dividing 

the time frequency spectrum of a reference signal called a reference i 
signal spectrum into spectra of small areas called small-area reference jt%^- < I ~ ~ = ~ J 
signal spectra, a similar small area search stage of calculating of small 
area similarity to each small area reference signal spectrum according to 
a small area search threshold given from the spectrum of a stored signal 
called a stored signal spectrum and determining a search position, and a 
section similarity calculation stage of calculating the similarity between 
the section of the stored signal including a small area and the reference 

signal by using the small area similarity of a small area similar to the &*£of* 
small area reference signal spectrum in the stored signal spectrum 
searched for in the similar small area search stage. Then a section 
including a sound similar to the reference signal in the stored signal is 
detected by using the section similarity calculated in the section 
similarity calculation stage. 
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ttSCtiCJfienS, CCT, h , ( t i , u) m , I ) , h g C r + t , . m m . I 
) 8, H f <t if b J tH, C r + t , . a) m )cOl#gcr)t:^(c#$nSlS 

ft T* & 9 , L(±tXh^7i»©fy«?)ST'S5 0 it (1 1) TM# 6 ft 3 >h fl i§? Jg £ £ 
Xh{f5A'MB«H6IS4:»J4:. *LT. C O fc X h y ^ A /J% m « SI ftt & * ffl V T „ En 

m u a s ( r ) * 

[ft 1 2 ] 



(11) 
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1 V 

S(x) = ~r Sp(x. tj.co) (12) 

1 ti^TR, cosQr 



tt^cttaj^T-fe^o zrc, &wm®.ms (r) it 

[S13] 



10 



1 x ■ 

S(x) = t^t-; X max Sp(x, tj.co) 

|Tr I ti eTR (13) 



EBa«(KS{ct9#9iJEM«fttJK, kXhy-5/»KBflJB«fi*ffl^fcJS^X»t>, S 3 » S ft 

fit* (l 3) OtXh^7igffla«(|)6ffli^, 
[ 0 0 2 8 ] 

*»c, H2*#SLX, Bl tit«lO»ft*JIIWt5, 0 2*4, BlC^tSlOft 

* -f , x^*h7i»ll8Bi 0 i(i7r-f;l/*>6>!Hfl^7'<*h9i4K*ji*, c 
n«'hi«#Sif x^^h7Aic»»its (xf7^s i o i ) . at, » fij $ n >h 

'MHtttRiKStB 1 0 2 ti, X-<* h^AtftijgM l 0 1 a6» 6 «»« ti 'h««#JBfll9 ^ 

* * b 5 A F , , , .jCO^ttXh^^A'MaSIHfiSp ( t . t , . w m ) AM* 
««l«*H4IJ:D**^±XO r tfOiSOS p ( t , t,. (*-r 
•y 7 S 1 0 2 ) „ CcDfcf. ISIC-Tti^tLT, SF t , „ m iCOI<>t, S p (r 
. ti. a) In )AWJ^Mlgffl^mHl^ffiW±^0±T<D^^:>^T<DT^C-p^^Ts p (r, t , 

. a) m ) **»SCfcJ!R<tHJ-r*ci:^T-#«o c:t\ 0 3lcitu ( x ) ti . 
[Stl 4] 



[ejMimffl^^smi-x) x 1 r(tj) i]+i (x < i}\immmmmm<Dii& 

u(x)=i 40 

(14) 



X?*0, [a] ti a *iS**^«;*;1S»Tife5. C ©#SKM:#» ft X « 1 IC 3 © £ 
ffl T * i> o 
[ 0 0 2 9 ] 

*LT, a«'h«««fR»« 1 0 2 l4/h««ffl«l|R|S8fit«fc *)^c#t-«^T<0 s p (r, t, 

. a) m ) * E R8 JS (« ft V 8 R 1 03tm*T4. ERililflgWI I 0 3 7IJ, Si fti /Jn ft 50 
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tt & % & R 1 0 2 Zmt&Z tltc s p (r. t , . co m ) £ ffl ^ 5£ (1 3) tc ftl,> % St 
{COV-Tt:Xh^*7AEfBISH«a[%*i6^ (Xf-^S 1 0 3) „ * , 5* (1 3) (C *> 
V>T, SHfil/hflltt&XSB 1 0 2 4>5«»Sn4^, ~f & to * 'h H il? £i S i£ S3 ffl i-X T <D 
s ( t , t i , oi m ) «0 tt5. f Lt, EHjUHfittSSl I 0 3ti#TC*5tJ5 

t x h y 5 a e ng si {« js * & tu « sii 1 o 4 (ctti&ts 0 mmwfe^s. 1 04 tc *> 1^ t 
«mBi«w±o^jft t **wttH t ur iba-t * (xfy/s 1 04) . 

[ 0 0 3 0 ] 

vayltWU. © ft M SE £ it It « L fc . *HSSt-li I Q 8 I liUtSC 
ttU 5 2 5H z 5 2 0 0 0 H zO»«»C»ai*±T^lfflHUcElHSnfc2 8<D^> 

<r5 7of o*«(ciStf 7*SO»l^* h/l/**«f^[?1oj|liliiLft. S fc , 4 ttt 2 

5 5 'j & t u t R © m m t± ^ jkhi * <o % m 6 * no pm ( o . 6#ti^) ichofcsnt^ 

£ L fc <, :o*lfit, ^j3 0f>©^^<i^ ( € n d % ) 6 , 1 5»<oeag<o»fKr ( 
#f»M) 1 5<@£fttHL, ^O^Wlcfrfro fcBtlB (fttfmiH) © ¥ i$ * ft iff! L fc 0 ¥ 
J3©«ai$lffltt»!SlC>*flBJBfl8©«ltTti8. 3 1^, ffi*<OSIT'B 2 0 7 . 2 9 # 
T* & 0 , «2 5«*i«ft*m*ff-3Ci:*«Brft-CJ6-3fc. * *$ , COfc*, Iff ft £ 5 ft & 

mm* tmf*m*}*witt c 1 o i o g , 0 (^mm^w&mti /^wm^wmnti 20 

)) (d B) - 5 d BlC^Si^lCg^LfcfeiDt-ifeofttf, C <D ft ft 31 fc *5 ^ 

T ti ft ttl j!S n 43 «fc rjF g| ft tfj l± JR z> o tco 
[ 0 0 31] 

<^2oiii.i> 

m. m 1 0 2tf LT*»l?tl5Xf-yys 10 2%^SLfc*,<OT*<i5»3, ^ 4 {C "f <fc ? 
» * F , i , .JCOl'T, s p C t . t , . a> m )*M>ffilgffl«fSslBffiJa±©£T<0 

p (r. t , . a) m ) ^Si65i:i:i<!fSt5o Cfttt, # 3 te * S © IS 

aa » s t l t , £ttt>-cmtRLrzmm<DF t , . m (cct*. i = i , 2. . . 
. ft *3 , c <d t # 1 r (t t ) 1 ti - t * s . f, , . „ m t f , j . „ m © t x h y 

5A'MB*»tt*s h ( F , , . „, m . F , j . . „ ) tt 3K ( 1 1 ) tR8lcLT*ft6 
ft . 
[» 1 5 ] 



i=L 

40 



Sh(Fti, a>m. Ftj, (Dm) - j p^j j X min(hf(tj , com, 0, hf(tj , (Dm, 0) 



(15) 



T' & 3 „ ft , h f ( t , . » m . I ) t± F , , „ ra (DtX h^7AH (t , , m m ) 

CO I S@Otf >0«§(T'*§o fit. ^ £ Kg # fi § S W M ^ X ^ 7 h ^ A © r s ± fc 

SofcttSo t5t> s ' p ( r . . t j , o) m ) < 1 - I s ' p ( t , . t , . m m 

) - s „ (F ti . „ m , F, j, „, m ) | T*!), s' p (t s . t i , <o m ) © It S? 
IS* fr£Kl 50 
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[»I6] 



[I r(tj)i x i}\mmmwmmm-(-\-\sp(is, t, , co m )-sh(Fti, com- Ftj. 0*4 ] + i 

(16) 



<D X * v 7 mT' ? % L T . Z O) X * V 7 i£ tl fzffl <D \% & t s ? s ' p (r s . t j . a> 
m ) >/|%ia«ffl«SRBBffifc*SCi:ttfcl'>. 
[ 0 0 3 2 ] 

* C T- & to m JC t5 V" T , ± HE & "3 £ , i-XTfC&^S (1) £ (6) Oi^lcLT, S 

' p ( r , . t , . » m ) t*T,fct,*, sa^ffiB*** 

y7'S^^*^*J6 > -rfcta5.'h«*ffl«SKHfilJ:»):*;#^s p (t. t , . a> m ) ( 
fc JE L r - t , -t i ) £ * 46 3 <, & *> , S (1 6) TOX*77tii) , 01.XT©^« * 

fc t* , iioH^ttH-eoF , j , . m <d \l x h y => a /jv m m m u & # * b « ffl £ m m m <t 

(1) tftmmt LT , *S SiR L fc/h^«#!8<I^X^ * h A F t , . . B (i 20 
= 1. 2 I T, I) Ico^T, tB5{ctXh^^A/h«i^!Kftia[^^T«465 

o 

(2) mtEom^mm^mms^T.^ * h^AoesnctiB^tts. 

* «y r ii§ ft iff p, -r o 

(4) IJ?Lft/MS«#!ai§X^* h7Ato^T, i^ffilT<OtX h^7A'MS« 

(5) ff^ttfc fcX h t"^ A'h^J|lcgi{ttg3:& £ lc. £T<D/h«Jg#!®{I*fX'N*h^A 

(6) (3) ICI5, 30 
[ 0 0 3 3 ] 

tH, 5 2 5Hzfr&200 OH zOHf«fcJ*»(*±-ptSIHIHlcEia«nfc2 8 £> ;/ 
H'U7U>O0. 5 5'Jt)»S«tilA*X^n7AhL/: 0 f LT> & tii * cD {g S i£ 

*»67-3-ro*)iifc:atf7^7c<oi#a^^h;i/*si9jaT*4ottidiUfc. £ fc. At (±2 
tLtc 0 coimmT'it, ®3oft<D%f2m^ c m m m % ) e> , » 1 5»©§^tf)«fr c 

* M ffl ^ ) 1 5 IB % 4* HJ L , ^ <0 f£ m Jc o fc M ( & tB B# RS ) <D¥t$%ftfflLrz 0 ¥ 40 

^m^fcW^M^^WTjjt (i o i o g , o (nmm*%<»¥-i%wt>/%pm%<D¥-&imti 
t a « m ffi n *> j: zf m m m it m k. „ 

[ 0 0 3 4 ] 

< si 3 <Dnmmm> 

zticm 2 (D&tfs&mzmw? z>o ^m^mmitm \ (onmm<omfa^mmmm^m i 02 
cTjaisn«xf y^s 1 02. &.®mmmntn$im 1 03t?c7Misti5x 
t- v 7 s 1 0 3*5«fct;^ai*ij^^i«i 0 4 ct-jiiisnsxf'yys 1 04^1^1, 50 



(14) 
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ft tMJ55, ***«SlTt4/h««a«)fii:ElfflSl<ttfiJc^^5»J/h«i«»ffitflEfcfiF^W 
IS {fit >h IS i# i£ £ » 1 0 2 1CJi^Tii!liStl5Xf 1 0 2 l;ft^T!i, X ^ * h ^ 

a # gy St b i o i e. it n $ n ft /j> ® % # ^ « ^ x ^ * t v a 1 7 r -r ;u *r 6 m. * s& a, ft 

* « ft ^§ X 7 h 7 A £ ffl V v &/h««#JB?ffi^X'**h7AF l , „ m (cov>T^f§ 

tcOs p ( t . t , , a) m ) (Xf 77S 1 0 2) „ Cfflit, SF , : , , m 

£ O V> T , s p ( t , t , . » m )*3£(8)icfev>, Z isr{ti) (5 ( v f (t, 
a> m ) - " g ( t + t , a) m ) ) <Dm"8.*t t KViitZlkKtU^ & ( „ f (t, «, m ) - V 

g ( r + t , a> m ) ) *mx.mnvT ^ < c tx*n ? tiK c <d m n ® x # x + ( 1 r c t 10 
, ) 1 - (cn*i?(D«wig») ) < 1 r ( t , ) i x (^mmmmmmm) t%-?rcm 
^tts^ff^9i3. cct^cuT, Sp ( t , t i , (o m ) tf'^mmmmmvamz *) 

^t^fTCt*, ^TWrlCO^TSp ( t . t,. «„,)«&££-£»< fhWf S 

o 

[ 0 0 3 5 ] 

t lt , mu^mmmmmm i 0 2 it^mmmmmmm^ ^ xt^ s p ( r . t , . a> m 

) % KFB$HttJatt»£e« 1 0 3 fcm*jf *. KBfl«tCUtff-J( l 03tt, «<H'MiIig 
Bl 02ft>5«ftShftsp ( t , t , , »„) (10) tftV\ #rtO^T 

W^JUEIBISiittJ***** (Xf-y7S 1 03) . 4*5, i£ (1 0) fc T, 'h « 

l 0 2fr6ft»**i4i/\ tftb*. 'h««i«jRHI«TOs p (t, t, 20 
. m m ) IZO t? %o ? IT, KraSrafiW»«Hl0 3ttSTfcJ3**3ffiF#JlJKIH!SI{K 

ft*fctti«j£St«i 0 4ic«^t5, tu n £ ■ i o 4 tcfc^tii«^?n/i§T icfe 

[ 0 0 3 6 ] 

t^^ts p (t, t i . m m ) *§tn? zmw t . m 3 <DnmBm<D$kmtt zn?ti^ 
y3^±t*»LT, ^ © *i m is s & it j± <& l ft 0 □ R i «4tt§c 

ttt, 5 2 5 H z 2 0 0 OH z(0f^tJtS!i±t'ir O li[i:ES??tl/:2 8©My 

F/U7^;l/?O0. 5 5'J»«OHlA*7'^ h5i»iLft. fit, £• fcB # © {£ M i£ 30 

z 7 ^ir^zmicMxf 7 &n.<Dftm^t b )v%&m&v 4 -DmtiiLrco zrc. a t n 2 

5 5')#tL, T R <OSJRmpJSaffi^©5feB|*> 6«fBK ( 0 . 6#fct) Ktoft^ft^ 
tbfco 153 0»Off|§ (flif) S , m 1 5#©M©!St£- ( 

M fl ^ ) 1 5 ffi £ & tfi t , © & a (c o ft B# ffl ( ft tti B$ M ) © ¥ £) * at ffl L ft „ ¥ 
IS CO ft tti Bf Rfl H: , S3©t*»i<DiIt(i9 1 . 029, ft # © S ■ T ti 1 1 4 . 6 3 
T- £> 0 , 15 1 3«KiSa:«lfi*ff-5c:i:A<pffl|-e*t>fto & , C © £ £ , « S? II # f i 

t ^pmmtmtjtt ( i o i o g , o (^ft ^©^iifi/wPMi^f ©m* 

1-} ) ) ( d B ) ¥ J5 - 5 d B tc & § «fc 3 (C m £ L ft C © V £ o ft t>K C © & tti %m IC is 

^ r t± « tb i* ft a «fc a* » tft m t± o ft o 

[ 0 0 3 7 ] 40 

4*5, 02{c^TS^a<D«S^^ii-r§fti66O^a^^A^3>'^zL-^M^l{DBiHg 
4 £ £ ft ft SB 8 L T . c © 15 » M W ic ffi S $ ti ft 7" a y ^ a * a > e a. - ? -> x -f A fc 

M^iis-ii:, *ff -r s c fc it j: *) «^«a*aa*ff t» t t> «t v> 0 4*>, lcth^ r 3 > 

tfa-^i/X-rAj fc{±, 0S J fJHIifl««^O/>-K'>i7 , *dtPfc<0i:-r*o Sfts T 

3>ei-^xfLj (±, *-A^-->*jS«m« ($i^ii£^ii) *mti ft www 
->Xf Atttf fe©itSo Sft, r=i ;/ e a ») nTfli4K»«ttj fc (i , 
+ 7 ^1/ f* -T X ^ , )K»«f^^* 4 ROM, C D - ROMf Onlil*, 3>tf^-^ 
X -r A (c 1$ £ ft 5 /\— K 7 s ^ X JO IBta & W © c t * 1^3 - £6fc ra>ti-^ 



(15) 
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^Xxi^gPoa^it^^U (RAM) OiiC, — SSBI^ny7A*S»LTl^tOt 
[ 0 0 3 8 ] 

* ft > ±§E7 p n^'7A«, Cd^'n^^A^fHtggB^fct&^L/'cn^tfi — ?->7f i» 

*o*^7-> ( a ft m ) jpvitsmmmoimmmffi cm mm) 

7 n y i.% ) T*feoTfeIt\ 
[ 0 0 3 9 ] 
[ « OB © % JR 1 

KlRBLftJUC, c <0 3! W (c «fc ft ff , JH^Ha*»6'rt*.fe:M^*«!r*WKfi3J: 

? tc l ft ft , aiis*«r3£*»fi^#<iErHi«iaaa{*ffa c tst^^i^i 

6 ft 3 « 

[0B<Df8?iii&i8B£] 

im 2 ] 0 1 fcgS-4-1$£S#«^tttflSe«l (D|ff*wt7a-f t-hT*5, 

[03] /Jn m m x ^ * F7Aoi86iff*$tKflBB , e*4, 

[04] 'M«X^^ h^AOKg-a-ffilf^*^-ri!iB^0t f *5o 
[[15] ftSS»m*«tH<D»{t*ij*-rSlWH-efc-5. 

[06] IBM ft*'** h^ilStfilU^^J h7AO»liI*0»f|«StK 
[ W *t CO B^ ] 

1 • • -ftgSSfi^tttt&B 
10 1 • • - X^^h^A^fijaEl 
1 0 2 • • • atftl/.MStt«ftttK 
l 03 • • •KIBStftlAfl-gSESt 
1 0 4 ■ • • ^m*iJ^^H 



(16) 
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